Abstract-In this paper, the observer design method is proposed for nonlinear delay neutral system, and makes the system convergence to the equilibrium point in the exponential speed. Base on the Lyapunov theorem, adaptive controller method and linear matrix inequalities (LMIs) method, an observer can be get with stability criteria to solve the exponentially stability of neutral delay system. The observer in form of adaptive control, and the stability criteria can be get in form of LMI, finally, an example is simulated to confirm the effectiveness of the proposed approach.
I. INTRODUCTION
Neural system with timedelay often exists in many practical systems [1] [2] [3] . The observer design for system has been paid much attention over these years, and become research hot point in future. Adaptive control has been special skill for solve the parameter identification and system controller design process, and some other problem.
The stability is the first important thing in controller design and some other spent, then the stability problem is became the most important thing for systemdesign [4] [5] [6] . Lyapunov stability theorem is became the most important theory because of the stability criteria design process in control theorem [7] [8] .
In this paper, the adaptive observer is design to guarantee the close system stability and the Lyapunov stability theorem is used to prove the stability of the system, and an integral type of Lyapunov functional chooses. The controller can be getting in form of LMI, which is convenient for later calculation by Matlab. The simulation is proposed to prove heperformance of the observer in the paper.
II. SYSTEM DESCRIPTION
Consider the nonlinear neutral-type system with time delay and parameter uncertainties described as following:
t A x t h A A t x t A x t h Bu t Ef t y Cx x h
τ φ τ τ
where ( ) 
III. ADAPTIVE OBSERVER DESIGN
The proposed observer is
t A x t h Ax t A x t h Bu t Ef t x t L y Cx t
L is gain of the design observer , which will be chosen. f is an adaptive estimate of ( ) f t ,and its adaptive law is given by
t x t MF Ce t Ce t MFC y t Cx t y t Cx t
MF is an matrices, which will be chosen later. We define ( ) ( ) ( ) e t x t x t = − from (1) and (2),we have
t A e t h A LC e t A e t h A t x t E f t f t x t
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V f t f t x t P f t f t x t
Then we have ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 
2[ ( ) ( , ( ))] [ ( ) ( , ( ))]2 [ ( ) ( , ( ))] [ ( ) ( , ( ))] T T T h T t T h T t h T T V V e t Pe t e t Pe t V V e t P e t e e t h P e t h V V h e t P e t he e P e d V V f t f t x t P f t f t x t f t f t x t P f t f t x t
τ τ τ τ τ τ τ − − − − − − −     ≤ −         − − − − − ∫ ∫ ∫     (9) 4 42 [ ( ) ( , ( ))] [ ( ) ( , ( ))] 2[ ( ) ( , ( ))] [ ( ) ( ( ) ( ))] T T f
t f t x t P f t f t x t f t f t x t P f t MF Ce t Ce t
By using Lemma 2.and
t f t x t P f t f t x t f t f t x t N f t f t x t P N P f f t f t x t P MF Ce t Ce t
From (8) - (12)we have 
t Pe t e t Pe t e t P e t e e t h P e t h h e t P e t e e t e t h P e t e t h f t f t x t N f t f t x t P N P f f t f t x t P MF Ce t Ce t f t f

T t x t P f t f t x t − (13)
From (4) we have
t A e t h A LC e t A e t h A t x t E f t f t x t
We define
T T T T T f e t e t h e t e t h e t
By using (13)-(15) we get
So the observer given by (2), (3) ensure that the state estimation error is asymptotically stable.
IV. ILLUSTRATION
Consider a neutral delay system described by 
t A x t h A A t x t A x t h Bu t Ef t y Cx
And we assume that the time delay 
